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Abstract

Neutropenia is amongst the rare, but potentially life-threatening complications of immune checkpoint
inhibitors (ICI). Awareness about this dangerous toxicity and its adequate treatment since early detection is
of utmost importance. Unfortunately, there are no therapeutical guidelines to deal with neutropenia
specifically. The best alternative is informed extrapolations based on reported neutropenia cases and
established guidelines for other immune-related adverse events. We report a case of pembrolizumab-related
grade 4 neutropenia in a patient with metastatic bladder cancer. She was successfully treated with
immunosuppressive and supportive measures. Further studies are required to understand the range of
immune-related adverse events and to improve their management.
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Introduction

Immune checkpoint inhibitors (ICI) have revolutionized the therapeutic management and prognosis of
several cancers. By blocking co-inhibitory immune checkpoint molecules, such as programmed cell death
receptor-1 or ligand-1 (PD-1/PD-L1), ICI promotes antitumor T-cell responses.

Compared to cytotoxic chemotherapy, immunotherapy is better tolerated. However, the loss of self-
tolerance can lead to autoimmune-like events, commonly labelled as immune-related adverse events (irAEs).
They can harm virtually any organ [1].

Haematological irAEs (haem-irAEs) are rare, occurring in up to 1% of irAE cases [2]. Neutropenia,
autoimmune haemolytic anaemia, and immune thrombocytopenia were the most common types of haem-
irAE during PD-1/PD-L1 treatment in patients registered in three French pharmacovigilance databases [3,4].
Despite their rarity, haem-irAEs are potentially life-threatening events with a mortality rate of 2%-14% [1].
To date, no clear treatment recommendations exist for immune-related neutropenia (irNeut). Hence, early
recognition and appropriate patient management are important.

In the absence of sound guidelines, smart extrapolation from case reports combined with established
recommendations for other irAES provides an alternative toolkit to guide the treatment of irNeut. This may
help to secure timely and safe patient care. Herein, we present a rare case of a grade 4 neutropenia induced
by pembrolizumab, an anti-PD-1 antibody.

Case Presentation

A 59-year-old Caucasian female, with a 40-pack-year smoking history, presented with a 12-month history of
painless intermittent gross haematuria and progressive asthenia. She reported no other systemic

symptoms. Her past medical history was unremarkable. Family history of immune-related diseases or
malignancy was denied. She had no use of dietary or herbal supplements.

General examination was unremarkable. A computed tomography (CT) scan of the chest, abdomen, and
pelvis showed multiple lung lesions suggestive of metastasis and an irregular nodule involving the left wall
of the bladder, with a maximum cross-sectional size of 26 x 19 mm. The patient underwent transurethral
resection of the bladder tumour, which revealed a necrotic mass involving the anterior and left side of the
bladder wall. Anatomopathological analysis was consistent with high-grade urothelial carcinoma with
invasion of muscularis propria. Therefore, the patient was diagnosed with metastatic bladder cancer.

She was initially treated with palliative chemotherapy: cisplatin (70 mg/m2, day 1) and gemcitabine (1000
mg/m2, days 1 and 8), every three weeks. After the third cycle, a whole-body enhanced CT scan was

How to cite this article

Miranda Baleiras M, Vasques C, Pinto M, et al. (November 15, 2022) Pembrolizumab-Induced Autoimmune Grade 4 Neutropenia in a Patient With

Advanced Bladder Cancer: A Case Report. Cureus 14(11): €31552. DOI 10.7759/cureus.31552


https://www.cureus.com/users/147848-mafalda-miranda-baleiras
https://www.cureus.com/users/208390-carolina-vasques-sr-
https://www.cureus.com/users/212935-marta-pinto-
https://www.cureus.com/users/316433-helena-miranda
https://www.cureus.com/users/147812-ana-martins

Cureus

conducted which revealed greater left bladder tumour infiltration (maximum cross-sectional size of 63 x 50
mm). Upon disease progression, she was then started on single agent pembrolizumab (200 mg), every three
weeks. Her baseline blood count before starting immunotherapy was all within the normal range (Figure ).
No major toxicities were reported during the course of pembrolizumab.
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FIGURE 1: Treatment course and absolute neutrophil count over time

Therapeutics received and major events are described along with their timeline.

CS: corticosteroids.

Three weeks after completing the nineteen infusions of pembrolizumab, she presented to the emergency
room with fever, chills and odynophagia. On examination, she had grade 3 hypotension (73/48 mmHg) and
grade 3 oral mucositis (according to Common Terminology Criteria for Adverse Events (CTCAE) version 5).
Laboratory investigation revealed an absolute neutrophil count (ANC) of 10 cells/pL and a raised serum C-
reactive protein of 26 mg/dL. Haemoglobin was 12.8 g/dl, and platelet count was normal (160 000
platelets/mcL). The patient was hospitalized with grade 4 febrile neutropenia and started on piperacillin-
tazobactam (4.5 g every six hours), filgrastim (300 pg daily) and intravenous vigorous fluid therapy. All her
infectious workup, including blood cultures and imaging, were negative. Confounders, such as folate and
vitamin B12 deficiency or medications that cause neutropenia (metamizole, clozapine and sulfasalazine)
were also ruled out. Intravenous methylprednisolone (2 mg/Kg/day) was initiated on day two, along with
fluconazole (loading dose of 400 mg followed by 200 mg daily). Pembrolizumab was permanently suspended.

Thirteen days after admission, her neutrophil count recovered with an ANC of 3240 cells/pL. Therefore,
piperacillin-tazobactam and filgrastim were suspended and methylprednisolone was converted to
prednisolone (150 mg daily, per os). She was discharged from the hospital on day fifteen. Her prednisone was
tapered weekly over the next two months. She experienced no recurrence of neutropenia and had stable
disease on follow-up CT two months later. Her case is still being closely monitored.

Discussion

Immune evasion is a hallmark of cancer. Immune checkpoints (IC) are inhibitory regulators of the immune
system [5]. They play a vital role in maintaining immune self-tolerance and controlling the duration and
extent of immune responses in order to prevent autoimmune reactions. Cancer cells engage these inhibitory
immune checkpoint pathways in order to escape and proliferate [5].

Blockade of key suppressive IC pathways through ICI is able to restore the ability of the immune system to
mount an effective anti-tumour response. Monoclonal antibodies targeting the immune regulatory
checkpoint receptors of PD-1 (through pembrolizumab, nivolumab, cemiplimab and dostarlimab), PD-L1
(through atezolizumab, avelumab and durvalumab) and cytotoxic T-lymphocyte-associated protein-4
(CTLA-4; through ipilimumab) have improved clinical outcomes in a variety of malignancies. Despite these
benefits, ICI carries a unique spectrum of toxicities related to an exaggerated immune response against self-
tissues, termed irAEs [5].

Although any organ can be affected, irAEs most commonly involve the skin, the gastrointestinal tract, the
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liver and endocrine glands [4]. The incidence, onset and severity of irAEs depend on the class and dose of
administered ICI, underlying malignancy and patients’ characteristics [6,7]. They can happen anytime
during the treatment course and even after completion [8]. Dupont et al. (2019) pointed out that these
events may occur in about 50% of patients treated with anti-PD-1 monotherapy, leading to therapeutic
discontinuation in approximately 10% of them [5].

With an overall reported incidence of 1%, haem-irAEs comprise a variety of entities. Petrelli et al. (2018)
conducted a systematic review and meta-analysis of trials of PD-(L)1 inhibitors in cancer patients. Among
9324 patients, anti-PD-(L)1 agents were associated with a moderate risk of anaemia (10%) and a low risk of
neutropenia and thrombocytopenia (0.9% and 2.8%, respectively), with negligible risk of febrile neutropenia
(0.45%). Incidence of all grades and G3-5 neutropenia was 0.94% and 1.07%, respectively [2].

In a more recent analysis, based on data from 168 haem-irAEs observed in the World Health Organization’s
pharmacovigilance database, the VigiBase, autoimmune hemolytic anaemia was the most commonly
reported hematologic toxicity, followed by immune thrombocytopenic purpura [3]. Toxicities related to anti-
CTLA-4-based therapy occurred earlier than those associated with anti-PD-(L)1 inhibitors (median 23 vs.
47.5 days) [3]. In this publication, concurrent nonhematologic irAEs occurred in 23% of these patients. Our
patient, however, presented with isolated neutropenia with no other accompanying irAEs.

The median onset of ICI-induced neutropenia is 10 to 11 weeks, with a median duration (at grade 2 or worse)
of 13 to 16.5 days [1]. In our case, the onset of grade 4 irNeut was later (57 weeks after) and the median
duration was similar (13 days).

IrNeut can lead to significant morbidity and mortality arising from bacterial or fungal infection. Based on
VigiBase, 67% of isolated neutropenia were associated with fever, which corresponded to our patient’s
presentation. In this database, the mortality rate from septic shock during the episode of febrile neutropenia
was 11% [4].

Robust guidelines on the management of ICI-induced neutropenia are missing. Yet, timely diagnosis and
care are decisive because of its high mortality rate. The second-best anchor to deal with ICI-induced
neutropenia lies with standardized approaches for irAEs management [9]. To mitigate infection risk,
granulocyte colony-stimulating factors (G-CSF) should be used until the resolution of neutropenia [4,7,10].
And, in cases of febrile neutropenia, empiric broad-spectrum antibiotics should be promptly administered.
Despite some conflicting data regarding the use of systemic corticosteroids due to their potential of
increasing the risk of infection, steroid therapy has been reported as part of the initial management of
irNeut [4,7,10,11]. In our clinical case, the early introduction of antibiotic G-CSF and corticoid may have
contributed to the patient’s satisfactory evolution. The successful corticoid tap off without recurrent
neutropenia events after stopping the ICI is also worth mentioning.

Conclusions

To sum up, the risk of infection makes irNeut a life-threatening disease. The increasing number of cancer
patients going through ICI therapy raises the absolute incidence of lesser-known irAEs. A coordinated
multidisciplinary approach is essential for early diagnosis and timely treatment to improve patient care. ICI
discontinuation should be strongly recommended. Prompt intervention based on immunosuppressive and
supportive measures perhaps mitigates irNeut duration and severity, thus preventing potentially fatal
outcomes. These patients should therefore be closely monitored.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements

We acknowledge the important contribution of the patient's willingness to collaborate through the
conduction of her case.

References

1. Zaremba A, Kramer R, De Temple V, et al.: Grade 4 neutropenia secondary to immune checkpoint inhibition
- a descriptive observational retrospective multicenter analysis. Front Oncol. 2021, 11:765608.
10.3389/fonc.2021.765608

2022 Miranda Baleiras et al. Cureus 14(11): €31552. DOI 10.7759/cureus.31552 3of4


https://dx.doi.org/10.3389/fonc.2021.765608
https://dx.doi.org/10.3389/fonc.2021.765608

Cureus

2. Petrelli F, Ardito R, Borgonovo K, Lonati V, Cabiddu M, Ghilardi M, Barni S: Haematological toxicities with
immunotherapy in patients with cancer: a systematic review and meta-analysis. Eur ] Cancer. 2018, 103:7-
16.10.1016/j.ejca.2018.07.129

3. Davis EJ, Salem JE, Young A, et al.: Hematologic complications of immune checkpoint inhibitors .
Oncologist. 2019, 24:584-8. 10.1634/theoncologist.2018-0574

4. Delanoy N, Michot JM, Comont T, et al.: Haematological immune-related adverse events induced by anti-
PD-1 or anti-PD-L1 immunotherapy: a descriptive observational study. Lancet Haematol. 2019, 6:48-57.
10.1016/S2352-3026(18)30175-3

5.  Dupont R, Bérard E, Puisset F, et al.: The prognostic impact of immune-related adverse events during anti-
PD1 treatment in melanoma and non-small-cell lung cancer: a real-life retrospective study.
Oncoimmunology. 2020, 9:1682383. 10.1080/2162402X.2019.1682383

6.  Schneider BJ, Naidoo ], Santomasso BD, et al.: Management of immune-related adverse events in patients
treated with immune checkpoint inhibitor therapy: ASCO guideline update. ] Clin Oncol. 2021, 39:4073-126.
10.1200/]C0.21.01440

7. Naqash AR, Appah E, Yang LV, et al.: Isolated neutropenia as a rare but serious adverse event secondary to
immune checkpoint inhibition. ] Immunother Cancer. 2019, 7:169. 10.1186/s40425-019-0648-3

8. Gumusay O, Callan ], Rugo HS: Immunotherapy toxicity: identification and management. Breast Cancer Res
Treat. 2022, 192:1-17. 10.1007/s10549-021-06480-5

9. Brahmer JR, Lacchetti C, Schneider BJ, et al.: Management of immune-related adverse events in patients
treated with immune checkpoint inhibitor therapy: American Society of Clinical Oncology Clinical Practice
guideline. ] Clin Oncol. 2018, 36:1714-68. 10.1200/]C0.2017.77.6385

10.  Michot JM, Lazarovici ], Tieu A, et al.: Haematological immune-related adverse events with immune
checkpoint inhibitors, how to manage?. Eur | Cancer. 2019, 122:72-90. 10.1016/j.ejca.2019.07.014

11.  Boegeholz J, Brueggen CS, Pauli C, et al.: Challenges in diagnosis and management of neutropenia upon
exposure to immune-checkpoint inhibitors: meta-analysis of a rare immune-related adverse side effect. BMC
Cancer. 2020, 20:300. 10.1186/s12885-020-06763-y

2022 Miranda Baleiras et al. Cureus 14(11): €31552. DOI 10.7759/cureus.31552 4 0of 4


https://dx.doi.org/10.1016/j.ejca.2018.07.129
https://dx.doi.org/10.1016/j.ejca.2018.07.129
https://dx.doi.org/10.1634/theoncologist.2018-0574
https://dx.doi.org/10.1634/theoncologist.2018-0574
https://dx.doi.org/10.1016/S2352-3026(18)30175-3
https://dx.doi.org/10.1016/S2352-3026(18)30175-3
https://dx.doi.org/10.1080/2162402X.2019.1682383
https://dx.doi.org/10.1080/2162402X.2019.1682383
https://dx.doi.org/10.1200/JCO.21.01440
https://dx.doi.org/10.1200/JCO.21.01440
https://dx.doi.org/10.1186/s40425-019-0648-3
https://dx.doi.org/10.1186/s40425-019-0648-3
https://dx.doi.org/10.1007/s10549-021-06480-5
https://dx.doi.org/10.1007/s10549-021-06480-5
https://dx.doi.org/10.1200/JCO.2017.77.6385
https://dx.doi.org/10.1200/JCO.2017.77.6385
https://dx.doi.org/10.1016/j.ejca.2019.07.014
https://dx.doi.org/10.1016/j.ejca.2019.07.014
https://dx.doi.org/10.1186/s12885-020-06763-y
https://dx.doi.org/10.1186/s12885-020-06763-y

	Pembrolizumab-Induced Autoimmune Grade 4 Neutropenia in a Patient With Advanced Bladder Cancer: A Case Report
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Treatment course and absolute neutrophil count over time

	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


